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(54) LENS ARRAY 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lens array 
capable of improving sensitivity when this lens array is 
used for a solid-stage image pickup device and 
improving the luminance of a screen when the lens array 
is used for a liquid crystal display element 
SOLUTION: Condenser lenses 1 1 1 each having a convex 
lens shape formed within a pixel region are formed in 
contact with the condenser lenses adjacent in 
longitudinal and transverse directions. The condenser 
lens may otherwise be formed over the entire area of 
the pixel regions. As a result, the area ratio occupied by 
the condenser lenses in the pixel regions are improved 
and, therefore, the rays entering the condenser lenses 
increase. When, therefore, the lens array is used for, for 
example, a solid-state image pickup element, the 
sensitivity thereof is improved. 
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(1/2) X ( X 2 +Y 2 ) I'^Rg 
[0050] TIE* < 2 ) 3KM 3 ) 
k . Z k , *>o-hfr&j|?tfe®£ 

i k & COTKF * L H . 
[0051] 
[ft4] 

4jum^ (X 2 +Y 2 ) 1/2^5. 7^m -(2) 
2jitmSRS4jLim • • ( 3 ) 

[00 5 2] ZZX\ ^SjLl^-v-HySrffdfetoC 
iK+am^O^tt^mTOiotcL^. 01 5fc^L 
fc^C, Jf£i&3;uiiU7)p<7i;H3 1 ltffcot. 
*«SJB9ICljattl//mtJj:Vffl<01iatt2. 5/im 
<0»e»3 10&fl!«Ls *KJ¥S»0. lMmcO^'J 
3 yIHtJI2 fciiSHfcK 3 0 7 L fc . $ H> . JS 
*f*l. 55.J?$ftO. 9,um<OST*®ffiffiS3 0 
5k, «*f*l. 4 7?*>»K mZ$Jlum<7)¥i&m3 
04k, mmi. 5 2-CJf5f«>2 um<Mi7-7 41V 
*-B3 0 3£«jftU **>g3ia£Ffc*«&rSB*iI 

<7>m%u>xmtfLLt:iir&. ^mm^mtmtmt 

<0W«ttH4Oj:dfc:*4. 3. 4;umcok 

*Ok&<0JM6«i9 4X'C 
*9, #*^*3t*6 8%tJt^T, 38%|6j±-f£. 

[0053] ( mmcomm 3)05 (4#&BB<9£yfe<o^ 

(a) (4Tffi0, 05 (b) (405 (a) cOIIIb— Illb 
8tW>*Bt^#£fifc»rBiH. 05 ( c ) (405 

(a) MUc-\ucmT<temttfrkBAmamvt> 

4. 05T'(4, HSHSr«*<fct4fcAtC4B3IW) 
*t*Lfc*«. HHKC1405 (a) fcjj*Lfc*B*#IB 



>X7W(4, -otf5«**ft:*t/Bf4B5»K)p^ 

x . *mk<r>mm<r)\svX7i<4 c j 0 . zmtymm 
(45 0. 7%(6]±-ri>. **ucffv\ mmmirvg 

*MEfcl*l-t*6. 

[0048] uyx^ft$¥@(4. Wi.Jfuyx*m 
mmnzmmmo KMzitmx'{>w%e>nftmo% 

t. «36i^yxoft*^R*n r iw ( 1 ) 

U». * < 1 > S-StJE-rSfc. UfXliB* 
fc**C**. * ( 1 ) OTISSrTlslSk, vyXMW* 

ms&mwo z.ttfx'*%w -n, & < 1 > «o±h ' 

[0049] 
[S3] 

(2/3) x (X 2 +Y 2 ) 1/2 • • ( 1 ) 

[0054] ^mMcommcovyxTiy^it. mmt^ 
ztitzau yxim^-tmi oi^x 1 3 1 k , m 

\<n\yyX\3 liffifiLZtiX^&Wt&ommZ&tJ 

mm&&m<?)mmzmi8.ziit:m2?>uyxi 3 2 
<n%%\/yxt>mmh£ 0 izwmztix^h . 

T\ B3WW*OBSBfc«lftS#ufe»2«)UyXl 3 2tt 
[0055] HRK. ^ftt^H*ffl«rtt:OV VX* 

v ^mmx- txvto. *9m<oBma . - o«Kic t 

0-l%<\<Dm2<r>UyXl3 2$:Bfct&ZtX\ ms 

%mmz±$<Mhzktfx-$z>. §<o£. c:com2 

cOL->-Xl 32<7)ft^«4. ^uzhhW.\<r>vyx\3 

i<r)mbnt£.-t&&mw%wx\ mno^^^ 

-y3y%tlz£~>x2r><DU y Xcofamoigi^hit 
J:«ftLT. i , )#<OS3tS5riiffit-5^k*^rtg 

k=5:S. 

[ 0 0 5 6 3 * fc. *««W«Jllt:J:iltf. m20^>- 
XI 3 20ft**@^BS«i*OJtft»c7)*$OWi 
±fc-f ^.ktciO, ■9RflW^)^«tcKia^< U VX 

comftimm?i,zi>yX7uj ^jmtt^^t 
aa«o*3ti'yx<oiBiR (016(b) cornm 5 
3) * { o. 4^mk-ri>k. — ^tfaBHt^ettjet* 

iB« (B«^«) cO^^»3tl^yXo ( 6i6|,Sia^fiI^ 
(46 6. 5%TJ>S. ^fl.(CJttT, *Hig^»<0l^ - 
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miti'yxtf&tbm&zimi o oxb-fhzbifix- 

[ 0 0 5 7 ] . *H)5g<7)}g®T'{i . ^ 1 *>U y X 1 
3 K^fcOC^^yXl 3 2£fifj£Lfcfr\ H2 
c^VXl 3 2O^;b9(^£^afi¥Og&£0SlJ<7)^>- 
X£;^?iJi£LT^>Jl^\ 

[0 0 58] ^SaU-^gySrff^/L^t, 

Ttidt. I?fi3/»iii7)p")i;H3 1 \1fh->X. 

<r^.%U3 1 OSrfMU »(IW$^0. l;um<7)^y 
3>iHkJ££*:JigfcJBi3 0 7 £ffij£L*. § fcfc, M 
Jf*l. 55,/I$iftO. 9//mcOS^ffiftSIK3 0 
5t,a*f¥l. 47T'J>'9, /SS&l jumtfmS$l3 
04fc.Jgflr$l. 5 2T'JI$^2wm(7)^7-7^/l, 
?-M3 0 3£«f£U ^g3fc*^K*fj£;-tl>B*«i 
i*DSH#$$iift4 . 5 ,u mOI^T'&SIIlftSaySI 

^(sss-t*.,, *<7)Mmm®<?>±.&<7)j%<*>%mt l zmttm 

fi£U -eco^ 1 9(c:fl*¥@4//m<o^2«u-yX^^ 
Lfcigl^ m3£fMi7 8%fc&9. «£*c7)4"*^^y 
XW^i§£<D*ft* 6 8 % i: HAT , 1 5 % 

[0059] (HMco»® 4 ) n 6 u.*momt&<7)B 

1&4tZfrfrhV>X7V4 COWSMX'h-oX . 06 
( a ) ti¥®H. 06(b) J206 ( a ) OlVb-IVbJg 
T'^l#frft*»<b l/rfflffll. 06(c) &06 ( a ) 

wc-wcux-<n^iim*h&tzwmmx'hh. % 
a. mex-ii. mmmm-it? s^^B^tw^^ 
vtztf. mmizime (a) izmtzzmmmmfo 

[0060] ^mmmmouyXTi-Jiz. 
izwm znt:*mtt<r)m* wmmm®^*^^®. 
^hfzau>xmm^i-6mi^yxi4it. m 
\<r>vyx\ a i tfm&LZiix^wmvmmzitts 
mmmm<7)n r )<r>mmt l zm^titzm2<r>uyxi 4 2 

t£-mk?&M%UyXtf. -ocoBJ^HBtc-o 

<7)myt\/yxtfnm-z>±oizwa.ztix^z>. zz 
x\ ®mm®<owmzmziiKm2nuyxi4 2i± 

[0061] hrc, m^mmrnmmzavyxz 

B&Ll£db?&b. mk(OBm2co£d%m&£m 

%\,m>). t mftmmzvyxm&zti* 
^mrnvx-zxiii. *mmcr)BBiz. zem&tzt 

o-^>ffl<r)&2<nvyX\ 42ZBfc$hc\kX\ 
%.%Mm*±%<Mhz\ktfX'*h. ZL>lz, Z\(T)%2 
<DUyXl4 2cr)&mi. 4>'bt,Z$>$>micr)),yXl4 



l<7)&mb PI tlz-th-£mb^ WX\ faiitfi/iil/ 
—i/aytcblzX-oX 2r>(T)Vy X<7)&$i<7)mfr£frit 
imitlX. £>0 Ztbti^m 
btcl. 

[006 2] mz. ^m<n%2<r)VyX\42M, Aftt 

n%cD!mw>h2%%.m < fig.i 4 3X'£&mLx^m 
tfmLth<r>*m<tzMz^ nm. 1 4 3\m \<nvy'x 

1 4 lO^'frl 4 5A^nfflJ^[6itcftS(9/i(t«^$-ti: 
Xhh. 

[006 3] 4fc. *mi&<DBB<,z±tHi^ m2cDUy 

xi 4 2wmmw2£mmm®cr>ttfiW:cr)Mzco¥tta 
±izi-zz. tizx'o. mmffi®<7)£®t,zim%< \syx 
*B&th z t * ? t-# h „ mi it %%m?fflMtf 5 um 
comtemm^izuyxTi/j ZB&uzi%&z%i 

S. m.<nmtvyx<rm% (016(b) opjjiff 3 5 

3 > *>'o . 4 v m t -r 5 1 , -o^^^^js-rs 

BBS (B^ISIS) <Ko%%±\syX<r>ti}sbhmkcrffl£ 
\i 6 6 . 5 %T'&|> . c:*i(c« LT , *9m<rmm<r>\s 
yXTVA li, — ^S^^fc^JC-^SHSf^ 3 *>co 
*3tVyXA< t 6a6l.iiJ-^$-(5{5'l 0 0%fc-f^«li:* { t' 

*s. itztf^x, *%wmm.<nvyxTi<4\,zz. 

*). S3fe*^BS«{i5 0. 7%|6J±-^S. *tltzm\ 

[0064] ^ 1 <r>vyx 1 

4lcot^0tm2cOl/yXl4 2$r«^L^* i . ^2 

<r>uyxi42<ntbVizZ^zm&<7>mti:hM<r>i'y 
xm&Lxh&w 

[0065]iClT\ ^Sil^-^HylrtTa^C, 
@*»^*^<0^K5-IilToJ; o t,z Itz. m 1 5 (c^L 

%<ry%mmz vmnum&ZL vmr> 1^2. 5/im 

<9§3fc&3 1 0$:ffifigL. »:tJf$^0. l/imOv-'J 

?ymmttz\±mm3 07 zm&Ltz. s&ic. jg 

*f*l. 55,Jf$»0. 9/<m<03K7«9ftaR3 0 
5fc.fflDf¥l. 47T'ftO. Jf^^l^mO^FJfiffiS 
0 4t,gi»f$l. 5 2T'J¥§^2/imc7)*5-7-f;l' 

^ -Ji 3 0 3 * fltj£ l . *<7)%ftm^izttm-tz,mmm 
®<Dmtomm)4 . 5 u m^jEUBx-h^mt^mmm 

3^1. 5<rsWkbnn.<r>{hvyx (mi<7))syx) $b 

l<yXZB&Ltz. ZZX\ &29>vvx<nwvmt 

[0066] 
[«1] 
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fc fc . m3fe** { ^8 1 % & 0 . H t ft**@T'i« 

titbit. m\ 9%ML'th. 

[0067] ( mmmm 5)07 \±*w&v$m.<rffi 

( a ) (2¥®0. 07(b) (207 ( a ) «V-Vit 
<^W*l*l*»fe*fcBnfi®C-**. 07TI2. 0 

07 (a) C*Lfc#ffi|8*«IB^|6lC-ea-eiWJre« 
[0068] #mM<r)ffiB<0 U* >"X7 W (2 . MffijTfa 

ftffl£#^67l^vl^yX15 1J:D<S§j££iU>. Z 

oyufruuyxi 5 m. u>x(7)@.mmRizmt 
[0069] (mmmme > 08(1*^^^0^ 

!S6fc3&>*»SUyXTW>f^»fe0f*oT. 08 
( a ) <2¥®0. 08 ( b ) (208 ( a ) OVI-VIffC 
VttimfrbJLkfflQBfclbh. &*S. 08T12. 0 

08 (a) t^Lfc*B^««*|Slfc-e-*i.-?W!rje« 

[0070] *mM<vmm<7)]/>xTi<4ii. mrnirft 
izumntz^mm«cowmmMiz&&ziitzMft 

fftB£*-fl>7U*/l'U>'Xl6 1, 1 6 2. 16 3J; 
*)ffif&ZtlZ>. &7V*>V\sVX\i^ -7V*)VWXW 

mwvmttm* n . stt&a^jufcU'Mttj* 

SrAfc Lfci:*. «SWmA/ ( n- 1 ) (m : g$ 

») <nmwm.x-hh. ^mmmmizmiuyxr 



[007 1]&fc. 08T12. U>XTl"Ui3mm<7) 

fomztifet h 3 aa<07 u vx-cauasfuc t » 

l>*\ 2S»tf>7 W^/H'fXYAWteiVC V ^X t> 
[ 0 0 7 2 ] HiU, VXiiMI 

[ 0 0 7 3 ] — o?)§ft#?K2*je-t&H3ji«® 

[0074] ( mmcomm 7)09 i&$m?&m<m 
miizfrfr&uyXTujcom&mx'h^x. 09 

(a) (2¥ffi0. 09 (b) (209 (a) <0VII-VII»' 

xv>Km>ftfrh%.tz$mmxhh. 09x12. 
{209 (a) £*it*&wm#mmmz*tL?tm%. 

[0075] jf^coBffiWW'^XrV-f (2. flM#rt 

izmmiitefmftnmmmmz. mm<^mm2 (0 
-m<r>wxTV4xh~>x. xsvxmkzmmixiS. 

ML&Ui-V-UyXt Lfzi>cr>Xb&. 
[0076] t>k<0U>Xlfflil 72iZ%r3<Xo£.f§ 

wm\ n*jmth. mrnixf-y-m 
#§>\mt\ **?>u>xjm<Dftr)tiEmi l zfr3<. z 
coXo&Ui-V-uyxmiim^lzbX'. wx 

[0077] 09X12. $m<?>&B2 (03 ) fcSL£ 

uyXTUJZJVi-v-i-yxkltM^UctiK 
-tl-V-v-yxt1-&zkl>X'Z&. 

[0078] ( WmW&S ) 0 1 0 {i#*9§0>3Qfc<D 
»ffi8fc4»36»i^yX7W-f<0«fc4S-C*o-C» 010 
(a) tt^BSH, 01 0 (b) 12010 (a) cOVHIb 

-m\mx'<^mm^hmjmm. 010(c) 

(201 0 ( a ) cOVIIIc-VIIIc^T'O^En^lS]*^!.^ 

wmmxhh. tea. 01 o-m. mm^mitthtz 

th\,ZAmm<r>^5rsLtzi)K !9gW201 0 (a) IZ* 

itz&w%tf®mfa izzix?ixm%.®m.mtix i * 

[0079] *HJgco^»C0U- VX71/-f «2, JSSt^ffiJ 

yxs^t-^^^m^p^x*^ -mwmmiz 

[0080] Vyxmm 1 8 3(2. 

1 8 1 k ®mvimu 1 8 2kfrt>m&zti. m%<oR 
mmfeatomttix^z. ^co*a*. w#^as: 

*&«<>8&-f SgtKgSrU SS^$tlil 8 1 
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yxtixmm-tz. ftot. mm. ®mm?£ 
mmLtza&iziz. u>xm<%%.m?iz±y)&<% 

[0081] £8. 44StHizttViTIBfi49eftfi:J:£ 

[0082] wwwttiii/^xi, 010 
coi 3 iZlsyXft® 1 8 3 fcarfctSHtT-e^rtaKc© 

[0083] ( USeo^® 9)011 ii*%BO£ftO 
)R®9lC#>a>Sl':xX7WOt^0T*&->T. 01 1 
( a ) li¥ffi0. 011 ( b ) {201 1 ( a ) <7)IX-XI 

m-nz-ovifafr t>M.tivmmx't> i . 01 1? 

12. HiBSlH*ft-t*fc«>t:4B«<0***Lfc*«» H 

ichcubi 1 (a) twLti&wmmmmztti? 

[00843 *mt<^B)Dk0 U >"X7 Ht2. 
[0085] -f ^«0#H*«^^fc(t& U 

vxmm 1 9 3{±, 

0 . «f»i£* 1 9 1 tfftt, S5V*B*r*MrU $52$ 1 9 

2t:vKK ^xmzwmmfi'YZ < %i * 0 tcm 
s&tix^h. a±.<7)£oi,zixBtfi.ztitzmmttifi 
m.vyx\t±wt\.xm^yxtLximfh. 
x. mm. WMHU&Hz*mi,t:*irai. \/>x 

tiMm*z%mizttLxGmz®<. x-ox. zm 

[ 0 0 s 6 ] ^mm^zawcwsimt^myy 
x\mm®P>£mzmtfLz nx mw. -art <t 

[00 87] B*r*#?6Si-yX£\ 01 loi 

3 £1/ yX«« 1 9 3 SlkkSlK *<0rt»fc»BW- 

^lSSS*f^-fljS:^-frT*31£^yX^^LT fc 

[0 0 88] (HSfcO^ISl 0)01 2tt*$9i®ggjfc 
tfO^l O(C*^l»U>'XT^'f<om:0t'*oT, 0 
12(a) HTffiH, 012 ( b ) (20 12(a) <7)X 

- xvkx<n9zWiifofrt>jifcmffimx'b & . 01 
2x\t. mm^mmit-nt^zmmco^^Ltz 



tiK mmtzim 12(a) iz^t^mm^m^mz 

*ti*ttiK%.MBBftZtiX»h . 
[00893 *Wmm.<r>VyXT\/A \$. 

fcflUyXtA^&SlljfepyXA^ — ?<7)BSffi$C: 

[00903 -t&fc^ VyXPiM20 4?>±&3miz 

a. flu>x2oi*ni*««<o«4»*awcjtts$*iT 

V*S. iJt, UVXWf 20412. SS*f*»202i: 

<KSjf$a?2 o 3 1 frt>ffif$.zti. m&)*mmE.<?> 

UK**. 

[009 1 3 ULtfci 0 , H^^<M&»lifll'5<X 
20 1k. SW*S'(ttJ:l.^>'X2 0 2<7)2-5OUy 

x^ffl^t^ii. mgcMtmtttih. &tz. mm. 
mttimmTizmmitztirSizii. mmf&ittz&ii' 

VX2 0 2<mmzX 0 l^>X»36^3BR?t: i l 9ifi< 

[009 2 3 Sfc, S*f^-fk{cJ:l.l'>'X2O2S:0 
1 2 <F> X o lzWmm®£MlzBf8.t& Z t £ J: <0 . -o 

[009 3 3 ^rfe. ®M*^kt'J:«»I/>X2 0 2J2, 
*r Lfcfl^>'X2 0 1 J <S3K*^{CM 

J: Jt^'Ls H«Mi^«^Sff^^c 
J: S U>X2 0 2 i k fc J: 0 . ^T^7tffi« 

[0 0 94 3 ^fc. flU>X2 0 Ki^-fLt,. 

<. ^BSIfiWft^^TtUgjRSifCV^Ttiv^ B 
m&m:®t l z{hU>X2 0 1 Sr^-r^-Cl i lei . 

[0 09 5] mttmttUzk%>\s>X202i. 
01 2Oi3Kl'>X«*2 0 4^*rfc{c»{tT<-O[«i 

[0096] (gftOJBSl 1)01 3J4*5fflB<^ltt 
<0»»1 ltw*^^yXrU-f^it^0T'*>oT. 0 
13(a) Wffi0. 013 ( b ) (401 3 ( a ) OXI 
-XlfcTOfcW^a^JlfcBffiErcfc*. =S:fc. 01 

3x\i. mmzmmit?&tzMz4mm<7>&z9jkUz 
fmzami 3(a) ttitemmwmtiTmz 
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[0097] xmmnimo v yxr n i±, 

x) t. mm^mco&uyxm^tix^^mmiz 

u>x m3<r>\,yx) kfrtotthmtvyxtK -o 

[0098] -ftch-h, \syXVlM2 1 4<7)±SPHffi(C 

^i. W>XftJf2 14{±, 

ffiffl«f*«2 12fcj6»4>fl|j«S#l6. £*lCJ:9. 01 

3(b) co±XX "3A»Lfc3K«C«LTfiMWf*«2 

1 2ttMKl'J'Xi:LTWW*. 

[0099] CLblcJ: 0 . WitfBfWM^fcWBL 

ras«*o+*aj"ci±iau^x2 i i tc«t 

ffl»TfcUB*W9HfclCJ:*I^>'X2 1 2lz£ 93fetS* { & 

[ o i o o ] =5rfc . mm^smzx iv>x2i2im 

mm®£®lzB&LXh&< . fll^yX2 1 1 fcB&o 

[0101] &ti.®tirm^kl,zX&vyX2 12Z. 
Bl30£3fc:P v Xtf Jl 2 1 4 Hfifc ICRWC * 

m=F^^mzw.mmm^tmtz^xwt\y yxz 

Mf6.LXi>&\.\ 

[0102] &±0)&9m<r>BmxmjiLfcuyxr]/ 
yxcnmAwmmwmm^^t 

H ^^Bg-tl»*3£^yXcO^fif0SI*W B ^*^<O 

T'OSEitfcBS^ L < ft h X o izm^-t * com t 

[0103] ( mmcomm 1 2 ) jktc*^^ yx 
[ 0 1 0 4 ] mm . afwwftsppwaBUitwyx 

7W 01 4£fflvvti&9ft 

s. 

[ 0 1 0 5 ] 4-f . ¥iBJS4 0 2±K, WXVmttSi 

2 1 £0ia«irc»fiW-* (014 
( a ) ) . £j£$BIJf4 2 1 (CJBUfeflSflflfc LT 

a. muiyxs-ivmms x^-uy^mm. 
3t«»t»flwrs s. ^ffligi4 2 1 mmt ix 
7 y ys/r^HiJianLfcaBBttttfiB* 1 ** u>. 



u «fl:Lfci/yx»«*9fflis<i4. 4^. ±tes# 

«*®Ps*9 0%JjLht4-Ciai±S*. ZVffiHkL 

tzvmx'i- yxBtt<\t$m$it& z t tfx-z 1 . 

[0106] owe, £4dBj£3*lfc£l£ttflgJB4 2 1 

xozxismovisxhzm^&iSrSizte. mzi-K* 
mtz(o*mft4 2 3 zmt i » saw* . £<oj: ? 

ffitl4 2 1 £#g3KSPJ: 1 it 1 X d C«fit 

S (014 (b) ) „ 

[oio7]$ f>tc. ftmite&'Hrimmm4 22* ■ 

4 2 2Sr@IS^S^(7)^ffiT'^-A'-3-be4 2 5t 

(814(c)). 
[0108] *-^-3-bJ14 2 5fcJ:0S*>itJt# 
-&j£1M5tt4 2 2 ttMfcSiiS ^fcKJ: OftffcLT, 

\s>xmfi40 l^Vt^f4 (014 (d) ) . CIO 

we. ®mi-&&&f&m&mtts\*zmAuz<<% 

6. ^»rn(f. t-A'-3-M4 2 5li, ^fiESfBg 

»s«s-c*wfl*fc«iiR-r* £ * *< fl^-fi. i k * { 

35^4 2 2*^«^4^(C*JV^Jfi«IIB«»'4 2 

2<7m&z%&zmmix itbw>zb#m*zti 

[0 109] *-^-a-hm425**co$.3.mLX 

a<ztx\ mmmzm^om^uyxtmmz^ 

MLTJBBKStifcpyXTW ZBf&t&Z kifiX't 

ttz. mmizftm&mmzmzisyxzBfctz 

[0110]**:. 3T-A-3- hii4 2 5 *ifig«(C» 
V^-ttt. 014 (e)c7)J:dt. *w\*-3-M 
^BXOI^V^Tt. R")^pift*UyX4 0l36««flE»tt 
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